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Methane, Carbon Dioxide Emissions from Caged Broilers Production Systems in Four Seasons
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Abstract The objective of this research is to estimate broiler emission rates of methane and carbon dioxide to support compilation of live—
stock greenhouse gas inventories and potential mitigation options. Methane, carbon dioxide emissions from a commercial high-rise broiler
house with mechanically—ventilation system were monitored during four seasons of one year. Gases concentrations of incoming and exhaust
air streams were measured for five consecutive days in each season from broilers age about 36 d to 42 d by using INNOVA 1312 multi—gas
monitor with multi—channel samplers. Building ventilation rates were determined by calibrated on site FANS measurement systems. The ex—
periment results showed that average emission rates were 0.276+0.193 g-d™'+bird™ 58.85£37.2 g*d™"+AU™" of methane, 154.4+45.7 g-
d7+bird™ 33.5+7.98 kg*d'+ AU of carbon dioxide. Methane emission rates varied significantly in different seasons, methane emission rates
in different seasons were 0.552 g+d™+bird™ in summer, 0.111 g+d™"+bird™ in winter, 0.187 g+d™"+bird™ in spring and 0.254 g+d™-bird™" in au-
tumn, respectively. The estimated emission rates of carbon dioxide were slightly changed between 186.8 g+d™+bird™ and 179.8 g+d™+bird™ in
summer and fall, but significantly higher than 163.4 g+d™'+bird™ in spring and 87.4 g-d™'+bird™ in winter. There was a significant linear cor—
relation between emission rates and ventilation rate for broilers. The percentage of feed C input recovered was as follows  56.1+12.5 % in
CO,—C emissions, only 0.27+0.14 % feed C emitted in CH,~C emissions.
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Figure 1 Schematic of broilers house showing the end wall floor plan and the sampling locations
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/C 1%
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2
Table 2 Performance of commercial broilers
/ /d kg kg kge ed” Kkge ed

11 872 42 2.08b 2.68a 0.202a 0.225a
11 730 42 2.29a 2.64ab 0.164c 0.238a
10 233 42 2.03b 2.49b 0.190ab 0.196b
12 016 42 1.72¢ 2.25¢ 0.175bc 0.190b

2.03+0.235 2.52+0.195 0.183+0.017 0.212+0.023

3

Table 3 Ventilation rate in broilers house at different season

/kg N/A 1.38 N/A 1.05 Wathes 1997 ©
/m’ b+ AU 941145 454474
/kg N/A 2.7 N/A 2.7 Seedorf 1998
/m*+h+ AU 1853 278
kg 37 3.1 N/A 37 Casey 2004 '
/m?<h- AU 904+9.7 1 094+40 170+13.2
kg 2.38 2.46 2.26 1.98 2011
/m*+h™- AU 1 041+401b 1 941+106a 1 041+128b 299+13c¢
m b AU 500 ke .
2 CH, CO, kg CH, 58.85+37.2 g-d™'-
CH, CO, AU, CH, P<
2.50+0.36 mg'm™ 712439 mg-m~, CO, 0.05 0.552 g-d™-bird™ NN
0.187.0.254 g-d™+bird"  0.111 g-d™"-bird™s
CO, 1 522497 CO, 2.83~17.87 g*h™'-
mg-m™ bird™ 6.43+1.90 g-h™-bird™ 1544+
3 818+329 mg-m™, 45.7 g+d™bird™ 500 kg CO,
CO, NN CO, 33.5+8.0 kg-d'-AU", | CO,
P>0.05 CO, 2 4334923 186.8 g+d'+bird™"  179.8 g-d -
mg-m~, CH, CO, bird™ 163.4 g+d™'+bird™ 87.4
6.25+1.59 mg-m™ g-d™+bird" |
4.26+1.03 mg'm™ 541+ CH, CO, CH,-~C  CO,-C
1.51 mg'm™  4.35£1.76 mg-m~, C
N CO, CH, 5
CH, CH, C 75.1 g-bird™"-day™ CO,
o CH, 5.07+ C 56.1%
0.95 mg'm™ CH, NN 0.27% CH, 0
P<0.05 .
25 CH, CO, 3
CH, CO, 4 CH, N
500 kg CH, CO, Safley
2 . CH, Casada ' CH, MCF
0.96~45.38 mg-h™-bird™ CH, 0.247 g-d™" +bird™" Wang
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Figure 2 Concentrations of CO, and CH, diurnal variation in different season
4 CH, CO,
Table 4 Emission rates of methane and carbon dioxide
CH, mg-h™bird™ 17.87 45.38 28.16 10.67 45.38
2.59 1.91 0.96 0.93 0.93
7.79¢ 23.00a 10.57b 4.64d 11.50
3.44 10.97 5.11 1.88 8.04
g-d™!+bird™ 0.187¢ 0.552a 0.254b 0.111d 0.276+0.19
g-d"- AU 39.3¢ 112.0a 56.1b 28.0d 58.9+37.2
CO, g-h™+bird™ 17.28 10.38 11.54 5.02 17.28
2.42 4.96 431 2.83 2.42
6.81b 7.78a 7.49a 3.64c 6.43
2.11 1.07 1.47 0.40 1.90
g+d™bird™ 163.4b 186.8a 179.8a 87.4c 154.4+45.7
kg-d™"- AU 34.3b 37.9a 39.8a 22.0c 33.5+£8.0
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15.87~1 500 mg-bird™-life cycle™, Groot Koerkamp CH, o CH,
Uenk"? CH, 13.70 g-day™- AU
Wathes!® CH, 6.0 g-d!'- Roumeliotis ~ *7 197.0 g-
AU Guiziou ' d*'-AU",
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Figure 3 CH, emission rates versus ventilation rate
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